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58.   A PROBLEM ON POINT-MOTIONS FOR WHICH A REFERENCE-FRAME   CAN   SO   EXIST  AS   TO   HAVE  THE  MOTIONS  OF  THE
POINTS, RELATIVE   TO   IT, RECTILINEAR   AND   MUTUALLY PROPORTIONAL.
[From the Proceedings of the Royal Society of Edinburgh^ 7th July, 1884.]
IN a paper read in this Society on the 3rd of March last*, " On the Law of Inertia," &c., I had occasion to adduce for consideration a problem to the following effect:—
Relatively to the reference-frame which may itself have any motion whatever (but which is to be regarded as unknown or as disallowed for any use in observation or measurement), a set of points are known to have motions which are rectilinear and mutually proportional in simultaneous progress. From observations or measurements on successive simultaneous configurations of the set of points merely, to find a reference-frame relatively to which their motions will have that same character.
On the suggestion of this problem for solution being made to Prof. Tait, on the evening of the meeting already referred to, he promptly replied that he could solve it very briefly by quaternions. [See ante, page 386, footnote.] I myself soon after succeeded in devising a solution; and my object in the present paper is to offer that solution to the Society. Prof. Tait too, I trust will submit his quaternion solution this evening to the Society.
Let us take the case of three points moving rectilinearly and mutuo-proportionally relatively to a frame. Three points are enough, but we might use more, and might so bring out varied solutions; and besides it maybe mentioned here that a distinction of importance will be found to exist between the results attainable for three points only, and for a greater number than three. This will be referred to at a later stage [near the end of the paper, pages 399 and 400].
Let these three points to be used be called in general, A, B, and 0, irrespectively of changes in their mutual configuration, or in their situations relative to any frame. Let us proceed to find a frame relatively to which any one of these three points, say the